Troesch's problem is an inherently unstable two-point boundary value problem. A new and efficient algorithm based on the variational iteration method and variable transformation is proposed to solve Troesch's problem. The underlying idea of the method is to convert the hyperbolic-type nonlinearity in the problem into polynomial-type nonlinearities by variable transformation, and the variational iteration method is then directly used to solve this transformed problem. Only the second-order iterative solution is required to provide a highly accurate analytical solution as compared with those obtained by other analytical and numerical methods.
Introduction
In this paper, we consider a two-point boundary value problem, Troesch's problem, defined by
where μ is a positive constant. This problem arises in an investigation of the confinement of a plasma column by radiation pressure [1] and also in the theory of gas porous electrodes [2, 3] . The closed-form solution to Eq. (1) in term of the Jacobian elliptic function sc(n|m) has been given [4] as
where m = 1 − 1 4 (y (0)) 2 and satisfies the transcendental equation
It is obvious that y(x) has a singularity located at a pole of sc(μx|m) or approximately at [4,5]
which implies that, if y (0) > 8e −μ , then the singularity lies within the integration range. This results in the problem being very difficult to solve, and this difficulty increases as n increases.
Various numerical methods such as the Monte Carlo method [6], a combination of the multipoint shooting method with the continuation and perturbation technique [7] , the quasilinearization method [8, 9] , the simple shooting method [10] [11] [12] [13] ,
